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Objeefives . This sindy was designed to determine the severity of
coronary artery disease in patients with postprandial angina
pectoris
.
Background. Postprandial angina is a manifestation of coro-
nary artery disease . Although seen in clinical practice, very little
has been published about the syndrome, and no anatomic corre-
ladons have been described .
Methods . Questionnaires were given to 408 patients with chest
pain and objective evidence of ischenda
. Thirty-five patients
(8.6%) were identified as having postprandial angina (Group A) .
The other 373 patients (Group B) had nonpostprandial angina and
served as the control group . Coronary angiography was per
formed in all patients, and the results were analyzed .
Postprandial angina pectoris is a well known clinical symp-
tom that was recognized by Heberden (1) in 1772 and Osler
(2) in 1897 . Although postprandial angina is widely acknowl-
edged, its frequency and clinical patterns (that is, rest,
exertionai or isolated postprandial angina) have not been
systematically reviewed . Furthermore, postprandial angina
has always been viewed as an epiphenomenon of angina
pectoris, and nowhere as a separate subentity of coronary
artery disease .
Clinical observations suggest that postprandial angina
may reflect a particularly severe form of coronary artery
disease. The purpose of this study was to correlate the
anatomic (angiocardiographic) severity of coronary artery
disease with the presence or absence of postprandial angina .
We also examined whether patients with postprandial angina
present distinctive clinical characteristics as compared with
those in the general group of patients with coronary artery
disease .
Methods
The study group consisted of 408 consecutive patients
with a history of chest pain who were referred to the cardiac
catheterization laboratory for coronary angiography .
Asymptomatic patients and patients with valvular disease,
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Results . Postprandial angina was observed predominantly in
men (91% vs. 66%, p = 0.0036). It was associated with a high
incidence of rest angina (83% in Group A vs . 51% in Group B,
p = 0
.0005) and a very high incidence of left main (34% vs. 10%,
p = 0
.0001) and three-vessel (82% vs . 54%, p = 0.001) coronary
artery disease. The ejection fraction was lower as well in these
patients (&39 vs
. 0317, p = 0 .046) . Postprandial angina occurred
at rest and on exertion, tncst commonly after dinner .
Conclusions . Nostprandial angina is a likely marker of severe
coronary artery disease and should be considered an indication for
coronary angiography .
(J Am Coll Cordial 994,23 :627-9)
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congenital heart disease or cardiac disease of uncertain
origin were excluded from the study . All patients had a
history of chest pain, with objective evidence of ischernia on
an electrocardiogram (ECG), stress test or radionuclide
studies. Unstable angina was common in the entire patient
cohort . Overall, 249 (61%) of the 408 patients in the study
had unstable angina, defined as rest angina, new onset of
angina or significant change in the intensity or frequency of
the original syndrome in association with ST-T wave
changes on the ECG .
The day before the procedure, the patients answered a
questionnaire regarding their symptoms and the presence of
postprandial angina
. They were also questioned about rela-
tion of the chest pain to a specific meal or exertion, or both .
Postprandial angina was defined as angina occurring within
30 min of a meal and repeatedly reproducible by the same
stimulus . The data were collected, and statistical analysis
was applied to the different variables .
The precatheterization ECG was interpreted . The pres-
ence of a previous myocardial infarction was noted
. The
diagnosis of a previous myocardial infarction was made
when Q waves were present according to recognized ECG
criteria .
Cardiac catheterization and coronary angiography . After
informed consent was obtained, all patients underwent car-
diac catheterization and selective coronary angiography by
the Judkins technique . A significant coronary stenosis was
defined as a ?°70% occlusiun of lumen diameter in any
projection
. Left ventriculograms were obtained in the 30'
right anterior oblique position . Ejection fraction was cal-
culated by the method of Kasser and Kennedy (3)
. The
angiograms were interpreted by an experienced angio-
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Table 1
. Demographic , Clinical and Anatomic Characteristics of
the Patients
CAD
- coronary artery disease
: MI ~ myocardial infarction .
grapher who had
no knowledge of the patients' response to
the questionnaires .
Statistics
. Appropriate two-way tables were developed,
and chi-square analyses were used to test for independence .
Chi-square contingency tables were used to analyze cate-
goric groups. The two-tailed Student
t test was performed to
analyze group means and obtain mean differences . A p value
< 0.05 was considered significant
.
Results
Postprandia( angina was present in 35 patients (Group A) ;
the other 373 patients (Group B) did not have this symptom .
Postprandial angina occurred most commonly after dinner
(23 cases), next most
frequently after breakfast (18 cases)
and least frequently after lunch (11 cases) . Seventeen (48%)
of the patients had postprandial angina after more than one
meal
. The mean age of the patients in the postprandial angina
group (Table 1) was slightly higher (70 vs . 67 years). The
great majority of the patients in Group A were men (32 [90%]
vs. 245 (60], p - 0.0036)
. The incidence of nonpostprandial
rest angina was greater in Group A (29183%) vs . 189151%1,
p = 0.0005)
. Unstable angina was common in both groups,
but it was more prevalent in Group A (33 [94%,b] vs, 216
(58%], p = 0.0001) (Table 1)
Coronary angiography revealed a higher incidence of left
main and three-vessel coronary artery disease in Group A .
Thirty-four percent of the patients with
postprandial angina
had left main coronary artery disease, which was present in
only 10% of the others. In Group A, 82% of the patients had
three-vessel coronary artery disease versus 54% in Group B .
These differences are highly significant (Table 1) . Overall left
ventricular function was reduced in Group A (39%) com-
pared with that in Group B (47%, p = 0
.046).
Eight patients had both exertional and rest postprandial
angina. These eight patients had extremely severe coronary
artery disease. All had three-vessel coronary artery disease
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and seven als&,had left main coronary artery disease . The
correlation was more significant than was the association of
left main coronary artery disease with either rest or exer-
tional postprandial angina alone (p = 0 . 1),
The presence of a previous myocardial infarction on the
precatheterization ECG was detected in 15 patients (43%) in
Group A. All 15 had left main or three vessel coronary artery
disease, or both, compared with 14 of the 20 patients in
Group A without a previous infarction (p = 0 .0198). In
Group B, 108 patients (29%) had evidence of a previous
myocardial infarction . There was no significant difference in
the incidence of previous infarction between Groups A and
B (p = 0.1282) .
Discussion
Postprandial angina is a manifestation of a significant
clinical and anatomic subgroup of patients with coronary
artery disease. This particular clinical presentation is rarely
the only manifestation of coronary artery
disease (I of 408
patients in our study group) and is significantly more com-
mon in men . The most notable finding in the present study is
the association of postprandial angina with left main or
three-vessel coronary artery disease, or both .
Previous studies . Since the observations of postprandial
angina by Heberden (I) and Osler (2), interest in the effects
of fond intake on the cardiovascular system continued to
grow, focusing on the postprandial ECG in health and
coronary artery disease (4-11), as well as the cardiovascular
and hemodynamic effects of eating (5,11-23) . To the best of
our knowledge, this was the first study correlating the
relation between postprandial angina and coronary angio-
graphic findings . Only in one previous study (11) dealing
primarily with the hemodynamic and ECG manifestations of
rest postprandial angina were the coronary angiographic
findings in the seven study patients mentioned (five patients
had three-vessel disease and two had two-vessel disease)
.
Mechanism . The cause of postprandial angina is far from
being clearly understood . It could be intuitively attributed to
postprandial redistribution of blood flow away from the
coronary arteries and toward the gut or exercising muscles
(in exertional postprandial angina) . However, such a mech-
anism could not be demonstrated in experiments done in
dogs (12) and healthy human volunteers (13) . Some research-
ers (5,12) suggested the possible role of coronary artery
constriction secondary to postprandial gastric or esophageal
dilation or gastric receptor stimulation (decreased supply)
(14), but others (15-17) advocated the role of increased
postprandial myocardial oxygen consumption (increased de-
mand). Increased postprandial cardiac output had been
considered to be a likely mechanism (18-20), although some
investigators (21) disagreed
. Kuo and Joyner (22) proposed a
lipid-induced decrease in myocardial oxygen transport as the
possible responsible mechanism. However, angina in their
patients developed
:_>3 h postprandially, whereas postpran-
Group A
(n = 35)
Group B
(n = 373)
p
Value
No .
% No. 9C
Age (r)
Mean 70
67 NS
Range
53-96
42-87
Mate
32
91 245 66 0.0036
Previous Ml 15
43 108 29 NS
Unstable angina 33
94 216 58 0.0001
Rest angina 29
83 189 51 O.OW5
(nonpostprandial)
Leh main CAD 12
34 35 10 0 .0001
3-vessel CAD 29
82 203 54 01001
Ejection fraction 0.351
0 .47 0 .046
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dial angina in the present study was defined as a typical chest
pain occurring within 30 mm after a meal, a time frame used
in most reported studies (44-TIT11JI15,163031) . It is
therefore possible that the mechanism of chest pain elicited
in their subjects was different. Still other investigators (23)
suggested a possible role for vasoactive intestinal peptide in
modulating the cardiac response to food intake .
Clinical implications. Our findings suggest that when
screening patients with coronary artery disease for risk
stratification, postprandial angina is a distinct marker of
severity of disease and is most often associated with un-
stable angina. Furthermore, the presence of postprandial
angina in men, particularly in those with a previous myocar-
dial infarction, should be considered highly suggestive of
severe coronary artery disease and should serve as an
indication for coronary angiography .
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